The objective of this
Introduction
Aflatoxins (AFs) are a group of structurally similar difuranocoumarin derivatives that are produced by the common moulds Aspergillus flavus and parasiticus. There are four major naturally occurring aflatoxins namely aflatoxins B1, B2, G1, and G2 which frequently found in foods and feedstuffs such as corn, rice, and peanuts. Aflatoxin B1 (AFB 1) is widely known as the most acutely toxic and hepatocarcinogenic of the 16 naturally occurring aflatoxins.
Chronic exposure to aflatoxins may not only significantly affect the productivity and farming trends, but also direct exposure to aflatoxin contaminated food commodities may impose a great risk to the consumers.
Consequently, to reduce the economic lost and health risks from aflatoxin contamination, one of encouraging approaches is the addition of non-nutritive sorptive materials to feedstuffs to decrease the bioavailability of mycotoxin from the gastrointestinal tract2~. This attempt has been considered as practical and cost-effective methods to detoxify aflatoxins and remediate contaminated feed on a large scale. Several in vitro tests showed that various sorbents, especially phyllosilicates were capable of binding aflatoxins in solution. Hydrated sodium calcium aluminosilicate (HSCAS) had reportedly a high affinity and high capacity for AFB1 in aqueous solutions Not only natural clays such as smectite or bentonite which contains a large amount of montmorillonite but also activated charcoal have been proven for their effective adsorption of AFB1 in vitro trials. Most studies of AFB1 adsorption behaviors have involved the investigation of isothermal adsorption studies not only in aqueous but also in gastrointestinal conditions.
The main objective of this work was to investigate the capacities and affinities of some clay minerals collected from different parts of Thailand compared to some commercial adsorbents for adsorption of AFBI by utilizing Langmuir and modified Freundlich isothermal adsorption models. Data calculations and curve fitting The UV/Visible absorption data were firstly introduced into an Excel spreadsheet (Microsoft, Redmond, WA) to calculate the amount of AFB1 left in solution (Ce), and the amount AFBI adsorbed (q) for each data point. The AFBI concentrations left in the supernatants were calculated from the calibration curves obtained from the external standard method obeying Beer-Lambert's law. The adsorption data were then transported to Table Curve 2D v 3 (Jandel Scientific, San Rafael, CA) to fit adsorption isotherm equations. The Langmuir and modified Freundlich adsorption models were utilized as user defined functions. The maximum adsorption capacity (Qmax) and distribution coefficient (K1) were calculated and compared for each adsorbents Results and discussion
In the present study, fourteen selected clay minerals and commercial adsorbents including three bentonites and four toxin binders were evaluated for their ability to adsorb AFB1 from aqueous solution. Isothermal adsorption study of AFB1 on various adsorbents using a series of different concentrations of AFB1 was investigated. The S-shaped isotherm Plots were observed for all sorptive materials. Fig 1 showed the example of isotherm plots of three representatives of each group: bentonite 1 (BN1), commercial toxin binder 1 (COM1), and clay mineral 1(S1). Typically, the S-type curve appears when the solute molecule does not have a strong affinity to the surface until there is a significant amount of solute adsorbed; hence the slope increases with the affinity. This usually occurs when the previously adsorbed solute molecules modifying the surface, and further bind to the incoming solute in Finally, our studies confirmed that some clay minerals such as S1 which collected from a part of Lobburi Province, Thailand, could be effective for detoxification of AFB1 in vitro. However, further research study on the efficiency and safety of clay should be verified by testing in vivo. Generally, the criteria of selection of any proper sorbents useful for the detoxification of AFB1 shall be based on: high capacity, high affinity, high selectivity for only the toxin, without binding any nutrients and produce toxic residues left in animals fed the contaminated feeds
